The paper presents a new polymeric polyoxomolybdate cluster with infinite octamolybdate chains cross-linked by iron (II) centers. The layer-type substance contains sodium cations sandwiched between the [Fe(H20)4MosO27]~ layers. The structure was determined by single crystal X-ray diffraction analysis. Magnetic properties, due to the presence of paramagnetic iron (II) centers, are presented and discussed.
Introduction
According to a widely used definition, polyoxometalates are the polyoxoanions of the early transition elements, mainly Mo, W and V, constructed of linked Mo~, units [1] .
Over the past ten years, polyoxometalates underwent a spectacular development surpassing even the most optimistic expectations of the relatively few research groups focusing on this class of substances. The continuous diversification of polyoxometalates clusters with manganese (II) centers, is also based on the [MosO2716--type octamolybdate units.
Results and discussion

Synthetic aspects
The synthetic methodology is based on initially acidifying an aqueous Na2MoO4 9 yH20 solution to Z 1.25 (pH ~ 3) to provide suitable conditions for the formation of the octamolybdate unit [MosO27] 6-. The subsequent addition of an excess of Fe 2+ ions and a high electrolyte concentration (NaC1) to control the solubility facilitated the precipitation of the crystals. Synthesis conditions were optimized such that single crystals of sufficient size for performing single crystal X-ray structure analysis were obtained. The yield can be improved significantly by increasing the Na + and Fe 2+ ions concentration, which consequently leads to an increase in the crystallization rate and a decrease in the crystal size.
Crystal structure analysis
Crystallographic data are summarized in Table 1 . The chemical and thermogravimetric analysis suggested, initially, the Na4[Fe(H20)4MosO27]. 16H20 formula for the synthesized substance. But the fact that the substance is water insoluble indicated a more complex structure. Correspondingly, the single crystal X-ray structure analysis revealed that the new octamolybdate-based cluster has a layer-type structure, consisting of [MosO27]oo chains cross-linked by partially hydrated Fe II centers.
The basic/parent [MosO27] 6-fragment comprises eight MoO6 edge sharing octahedra. Two octahedra (Mo2) share edges with five other octahedra, four octahedra (Mol, Mo4) share edges with three octahedra and two octahedra (Mo3) share edges with two octahedra. The building block, which can be considered the formal monomer unit, are presented in Fig. 1 .
The bridging Fe centers show a slightly distorted octahedral coordination geometry with the bond distances Fe-(/t2 -O) 2.07 A, Fe-OH2 2.09 2.16 A and the cis-O-Fe-O angles 87.9 92.K The Fe centers %rm intra-layer parallelograms with dimensions identical to those of the parallelograms spanned by the crystallographic a and c axes. Thus, the Fe centers show intra-layer separation of 9.53 and 11.65 A, which represents the side lengths of the parallelograms. The Fe centers also exhibit inter-layer separation (between two neighbored layers) of 9.85 A (Fig. 2) .
Interestingly, chains of Na + ions based on staggered groups of %ur Na centers ex- tend parallel to the c axis between the layers. Five H20 ligands (Na-OH2 2.38 2.42 A) and one oxygen atom from a [MosO27] 6-fragment (Na-O 2.3~2.40 fi) coordinate to each Na, which is also "connected" to an adjacent Na center via two Na-(H20)2-Na bridges and to one [MosO27] 6-fragment via a Na-O-Mo bridge. This results in additional cross-linking within and between tile [Fe(H20)4MosO27]oo layers via Fig. 3 ).
Mo-O-Na-(H O) -Na-O-Mo formal linkages (
Magnetic data
The magnetic data indicates a paramagnetic behavior with a weak antiferromagnetic exchange. The exchange interaction between the Fe II metal centers is mediated via Fe-(O-Mo)5-O-Fe and Fe-(O-Mo)3-O-Fe pathways. X,~olT shows temperature dependence, which is due both to weak antiferromagnetic coupling and to zero-field splitting of the high spin Fe II centers. The 25-fold ((2S + 1) (2L + 1)) degenerated ground term 5D of the free Fe 2+ ion is split in the octahedral field into a 5E2g doublet and a 5T2g triplet ground state, which is furthermore split by spin-orbit coupling into three states with J 1, J 2 and J 3. The energy difl)rences of these states are comparable to kT and are furthermore split by first-and second-order Zeeman efl)cts in an external field H.
By applying the Van Vleck equation to octahedral FeIIcomplexes with 10 Dq< 13000 cm -1, X,~olT equals to 3.97 emu K tool lat 300 Ii, which surpasses the spin-only value of 3.0 eIIlU I~ iilol 1 for FeH. Typically, simple FeHcomplexes at room temperature show X,~olT values of 3.13 3.92 emu K tool -1 [8] .
The diamagnetic correction, derived from measurements of various diamagnetic polyoxomolybdates, was found to be ~di~ --315. 10 6 emu tool 1.
For the investigated compound, at room temperature X,~olT 3.97 emu Ii tool 1 and only significantly decreases below ca. 35 K (Fig. 4) . Surprisingly, the typical temperaturedependent features of an isolated octahedral Fe H complex (a slight maximum of X,~olT around ca. 170 K) are not observed.
Interestingly, the approximately linear temperature dependence of X,Jol resembles a Curie-Weiss susceptibility term C/(T-6)) with a Weiss temperature 6) -1.9 K, indicating the weak antiferromagnetic coupling (Fig. 5) . The deviations of this form are mainly due to the temperature dependence of the octahedral Fe H complexes.
Experimental
Synthesis
40 mL of an aqueous Na2MoO4 9 yH20 0.5 tool dm -3 (20 retool) solution was acidified with 3.3 niL 25% HC1. 5.56 g (20 retool) of FeSO4.H20 and 2.35 g (40 retool) of NaC1 were subsequently added and the resulting brown-green solution was stored under argon. The black purple crystals that precipitated after 14 days were filtered off, washed with 
Investigation
The synthesized substance was initially characterized by elemental and thermogravimetric analysis. For single crystal X-ray structure analysis (including bond valence sum calculations for determinations of the positions of the H atoms and identification of the Fencenters), crystals were removed from the mother liquor and immediately cooled to 183(2) K on a Bruker AXS Smart diffractometer (three circle goniometers with 1 K CCD detector, Iv[oKa radiation, graphite monochromator). The structures were solved with the SHELXS-97 software and refined using the SHELXL-93 software.
Magnetic measurements were completed with a SQUID magnetometer in the temperature range of 3 300 K.
Conclusion
A new polymeric polyoxometalate cluster was synthesized. The crystal structure analysis has evidenced an interesting layer-type structure. 
